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What is claimed is: 

1 . A closed loop medicament pump system for a patient for sampling and 
determining the concentration of a substance of interest through the patient's skin and for 
determining and delivering a responsive dose of an appropriate medicament to the patient 
comprising: 

an iontopheretic sensor module for sampling and detecting a concentration of a 
substance of interest through skin; 

a control system, responsive to the iontopheretic sensor module, for determining a 
response to the sampled and determined concentration of a substance of interest; 

a sensor telemetry system for transmitting information regarding the response 
determined by the control system through the patient's body; 

a pump telemetry system for receiving information regarding the response 
determined by the control system through the patient's body and for communicating the 
information to an implantable drug pump; and 

an implantable drug pump, acting in response to the information communicated to 
the implantable drug pump from the pump telemetry system, to deliver a responsive dose 
of an appropriate medicament to the patient. 

2. A closed loop medicament pump system for a patient for sampling and 
detemiining the concentration of a substance of interest through the patient's skin and for 
determining and delivering a responsive dose of an appropriate medicament to the patient 
comprising: 
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an iontopheretic sensor module for sampling and determining a concentration of a 
substance of interest through skin; 

a sensor telemetry system for transmitting information regarding the concentration 
of a substance of interest determined by the iontopheretic sensor module through a 
patient's body; 

a pump telemetry system for receiving information regarding the concentration of 
a substance of interest determined by the iontopheretic sensor module through the 
patient's body and for communicating the information to a control system; 

a control system, responsive to the pump telemetry system, for determining a 
response to the sampled and determined concentration of a substance of interest and for 
communication the response to an implantable drug pump; and 

an implantable drug pump, acting in response to the information communicated to 
the implantable drug pump from the control system to deliver a responsive dose of an 
appropriate medicament to the patient. 

3. A closed loop medicament pump for a patient for sampling and determining the 
concentration of a substance of interest through the patient's skin and for determining and 
delivering a responsive dose of an appropriate medicament to the patient comprising: 

a sensor module for sampling and determining the concentration of a substance of 
interest in the patient; 

a control system for determining an appropriate response the determined 
concentration of the substance of interest; 
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an implantable drug pump for dispensing an appropriate amount of a medicament 
to the patient; 

means for communicating information from the sensor module to the control 
system; and, 

means for communicating information from the control system to the implantable 
drug pump. 

4. A closed loop medicament pump according to claim 3 wherein the sensor module 
12 comprised a sampling system and a concentration determining system. 

5. A closed loop medicament pump according to claim 4 wherein the sampling 
system is an iontopheretic system. 

6. A closed loop medicament pump according to claim 4 wherein the concentration 
determining system is also shown in the herein above referenced '714 patent to Guy et al. 

7. A closed loop medicament pump according to claim 3 wherein the sensor module 
is an external sensor. 

8. A closed loop medicament pump according to claim 3 wherein the sensor 

i 

module is disposable. 
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9. A closed loop medicament pump according to claim 3 wherein the sensor 
module is reusable. 

10. A closed loop medicament pump according to claim 3 wherein the sensor 
module is attached to a flexible substrate. 

11. A closed loop medicament pump according to claim 10 wherein the 
flexible substrate includes an adhesive to adhere the sensor module to skin of a patient. 

12. A closed loop medicament pump according to claim 3 wherein the control 
system is a microprocessor. 

13. A method of treating a medical condition in a patient comprising the steps 

of: 

providing a sensor module for sampling and determining the concentration of a 
substance of interest in the patient; 

a control system for determining an appropriate response the determined 
concentration of the substance of interest; 

an implantable drug pump for dispensing an appropriate amount of a medicament 
to the patient; 

means for communicating information from the sensor module to the control 
system; and, 
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means for communicating information from the control system to the implantable drug 
pump; 

determining the concentration of a substance of interest; 

comparing the determined concentration of the substance of interest to a 
predetermined limit; 

determining an appropriate response to the determined concentration of the 
substance of interest; 

communicating the determined appropriate response to the medicament pump; 

if an appropriate response is determined to be to infuse medicament to a patient, 
infusing medicament to the patient. 
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